Ninety-six crossbred barrows and gilts weighing 90 f .67 kg were used during a 21-d study to determine the effects of a hot, diurnal temperature (H; 22.5 to 35'C) compared with a constant, thermoneutral temperature (TN; 20'0 and the effects of sex (barrows vs gilts) on performance. A secondary objective included the determination of weight loss as a result of a 24-h fast immediately after the 2 1 d feeding study of commingled vs not commingled hogs of both environmental treatments (TN and H ) . Pigs housed in the hot, diurnal temperature gained 16.3% more slowly (P < .001; -77 vs -92 kg/ d) than those in the constant, thermoneutral environment. Feed intake (m) for the H pigs was 10.9% less (P c .001; 3.01 vs 3.38 kg/d) than that for the TN pigs. The H pigs gained 17.6 g/d less and consumed 43.5 g/d less feed for every c ' above 20°C; however, no differences were observed for feed efficiency @/e 3.86 vs 4.19 kg for the TN and H pigs, respectively). Average daily gain and feed/gain @/G) were not affected by sex. Likewise, no significant interactions of temperature x sex were observed for AM;, FI, or F/G.
livestock are not raised under constant temperatures. Swine raised in confinement may be subjected to variations in air temperature caused by inadequate mechanisms for temperature control, building design, fluctuating animal heat losses, or even changes of outside temperatures (Bond et al., 1967) . Bond et al. (1963) and DeShazer (1982) concluded that additional research on the influence of varying temperatures is needed to understand the animakenvironment interactions and to accurately predict the performance level of animals exposed to fluctuating environmental temperatures and thereby help producers in decision-making processes.
The primary objective of this research was to determine the effects of a hot, diurnal temperature on growth rate, feed intake, and feed efficiency of fishing hogs (barrows and gilts). Another objective included determining the effect of a hot, diurnal temperature on 24-h shrink of pigs fasted vs pigs fasted and commingled.
Experlmental Procedures
Ninety-six crossbred barrows and gilts of Duroc, Landrace, and Yorkshire descent, weighing 90 f .67 kg, were used duxing two trials to determine the effect of a hot, diurnal temperature on performance. The independent variables of temperature (thennoneutral; 20'C vs hot, diurnal, 22.5 to 35*C), sex (barrows vs gilts), and trial were studied as a 2 x 2 x 2 factorial arrangement with six pens per treatment (temperature x sex x trial). T r i a l 1 was conducted from June 29 to July 21, and Trial 2 was conducted from October 5 to October 27, 1987 .
Facilities. The facilities for this experiment consisted of two environmentally controlled chambers at the University of Missouri Samuel Srody Climatology Laboratory in the Animal
Sciences Research Center. The control chamber, hereafter referred to as the thermoneutral treatment (TN), was kept at 20'C with an average relative humidity of 55%. The other chamber used for the hot, diurnal treatment (H) cycled from a low of 2 2 3 2 between 2400 to O600 to a high of 35'C between 1600 to 1800 (an increase of 1.25 c'/h). The relative humidity in this chamber fluctuated between 35 and 70%; the temperature and humidity pattern were inversely related. The 24-h temperature-humidity environment for the H chamber, as shown in Figure 1 , is representative of a July day in Central Missouri.
Each environmental chamber (room) was 6.1 x 9.1 m and contained 12, 1.2-m2 pens used to accommodate two barrows or two gilts; hence, each chamber contained six pens of barrows and six pens of gilts. The 12 pens in each chamber were arranged as two rows of six. All pen fencing material was vertical pipe, with the exception of the divider between ,--. . . . (-) and relative humidity (---) cycle for the hot and thmomutral (TN) chambers.
adjacent pens of different rows, which consisted of welded wire panels. The floor in each chamber was coated with an epoxy paint containing sand to prevent slippage. Approximately 60% of the floor in each pen was epoxy-coated metal and the remainder epoxycoated concrete. The epoxy-coated metal portion of the floor covered a slotted area over a flush gutter.
AU pens were equipped with one watering cup and a one-hole, stainless steel self-feeder. .40 g biotin; and 50 g ethoxy* addition, all pigs were weighed on d 22 following a 24-h shrjnk. Water meters were read daily at 0800 to determine WD for two adjacent pens. Respiration rate (RR) and rectal temperature (RT) were measured in an effort to determine the extent of stress experienced by the H pigs. These variables (RR and RT) were measured twice daily on Monday, Wednesday, and Friday starting at 0800 and 1500, with one exception. Respiration rate and RT for the TN pigs of Trial 1 were only determined in the morning, rather than moming and afternoon. Respiration rate was determined by counting the number of flank movements per minute. Rectal temperature was determined by inserting an electronic digital probe thennomete# approximately 10 cm into the rectum.
Posnest Shrink. On d 21, after the pigs were weighed off test, access to feed and water was restricted for a 24-h period, In addition, the welded wire panels that divided the adjacent pens of rows 1,3, and 5 in each chamber were removed to allow commingling of two barrows and two gilts. This was done to compare 24-h shrinkage of market-weight hogs that are fasted vs those that are fasted and commingled under TN and H temperatures.
Statistical Analysis. The data were compared by ANOVA according to a split plot in time (Gill and Hafs, 1971) with the data of Trials 1 and 2 pooled, except for respiration rate and rectal temperature. Pen mean was the experimental unit for all dependent variables. The linear statistical model contained the effects of trial, temperature, and sex in a 2 x 2 x 2 factorial arrangement. The error term for the main plot effects was pen within trial, temperature, and sex. The subplot contained the effect of period (0 to 7 vs 7 to 14 vs 14 to 21 d) and all possible interactions of period with the main plot effects. Means were separated according to Fisher's lsd test protected by a significant F-value (Steel and Tome, 1980).
Results and Dlscusslon
Peqonnance. Stahly and Cromwell (1979) , who stated that initial heat stress causes pigs to decrease their feed intake in an effort to reduce the burden of heat increment. Expressed as a percentage of feed intake at a constant IYC, Heitman and Hughes (1949) obsemd an intake of 43% and 37T, which represents a 2.0% decrease per c ' increase in temperature. Nichols et al. (1980) reported FI at 35'C to be 48.1% of the FI at 15'C. This represents a 2.4% decrease per c ' daily gain, expressed as grams per kilogram .f5 , increase in temperature above 15'C. Our mean diurnal temperature for the H treatment was 28.5'C. and the H pigs reduced their FI 1.28% (43.5 g) for every c ' above 20'C. This suggests that the relationship of FI to environmental temperatures above the animal's thermoneutral zone is probably curvilinear. Ames (1982) stated that in diurnal, fluctuating conditions, night cooling may relieve an animal of the severity of hot, daytime temperatures, resulting in a volunmy feed intake that is higher than predicted intake from the mean daily or weekly temperature. A significant increase in FI for the H pigs during Period 2 suggests that these pigs were able to adjust to the high temperatures. Bond et al. (1963) found that a f 5.5 c ' variation in temperature from 21.1'C caused no difference in swine performance; however, variations of f 11.1 c ' from 21.1'C did result in reduced performance.
Our results of a 1.28% decrease in FI per c ' above 20'C are lower than the figures reported by Heitman and Hughes (1949) and Nichols et al. (1980) for constant temperatures of 37 and 35"C, respectively. The authors of NRC (1981) estimated daily feed intake to decrease about 40 g/c' of heat stress. Our observed decrease in FI was 43.5 g/c' above 20°C. Daily feed intake expressed as grams per kilogtam.75 was 95.6 and 107.0 for the H and TN treatments (28.5 and 20'C, respectively), compared with 103.9 for 30'C reported by . Calculated daily ME intake for our study was 1,423 and 1,268 kJ/kg75 at 20 and 28.5"C. respectively, compared with 1,655, 1,406, and 1,202 k J / l~g -~~ for 20,25, and 30'C, respectively, reported by .
Although weekly and 2 1 d differences were found for ADG and FI, no differences (P > .05) were observed for feed efficiency (feed/ gain; FIG) by temperature or sex. However, there was a significant (P < .Ol) period effect with mean F/G values of 3.47, 4.11, and 4.49 for Periods 1, 2, and 3, respectively. These differences were expected because efficiency of feed conversion decreases as hogs increase in BW. Feed conversion for the 2 1 d study was 3.86 and 4.19 for the TN and H groups, respectively. These results are in agreement with those of Morrison et al. (1975) , who found no significant differences in feed efficiency when treatments were a diurnal variation in air temperature of f10 c ' or f20 c ' from 20'C or a constant 2O' C (3.31 and 3.51 vs 3.44, respectively). 
